INTRODUCTION
Although this article will focus on the drug therapy of primary headaches, it is vital that prescribers understand how to differentiate primary from secondary headaches and also the varieties of primary headache that will present in childhood. Diagnosis and therapeutic decisions are often complicated by comorbidities, and different primary headaches can coexist. So the more you know and understand about general paediatrics and paediatric headache disorders in particular, the better the advice you will give and the better will be the treatment options you can offer your patients.
Headache can be thought of as pain referred to the forehead, orbits, temples or scalp, and does not usually cover pain isolated to the face or neck. Pain is a complicated, all be it real, experience that demands and deserves medical attention. The International Association for the Study of Pain defined it as "an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage". 1 Therefore, pain can be caused by actual or incipient tissue injury, a disorder of the pain pathways or an illness behaviour, and in all cases is a powerful interpersonal communication. It is not surprising then, that some drugs that are very effective for pain associated with tissue injury, for example, opiates and anti-inflammatory drugs, are often only partially effective in other situations. Psychological support and interventions can make important contributions to restoring function in patients with pain generally and especially in migraine.
primary headaches in children and young people aged 12 years and above. 7 It is currently being reviewed and updated. Formal diagnostic criteria for primary and secondary headaches have been revised and published in the International Classification of Headache Disorders 3rd edition. 8 
TREATMENT DECISIONS
After a careful clinical assessment, including a full history and tailored examination, decide on the most likely diagnosis and the important differentials. This will usually require no further investigations, and will allow you to give the child and their family reassurance and sensible advice. Occasionally, and especially when faced with an unclassified headache, for example, a non-specific chronic daily headache with no features to further define the diagnosis, investigations for symptomatic headache will be indicated. 9 Box 1 summarises the key 'red flags', warning symptoms and signs, suggestive of a secondary headache, as does the HeadSmart campaign. 10 
ADVISING NO MEDICATION
The most important consideration is that, very often, it is best to recommend no medication. A mild headache (see box 2) 8 may cause concern even when the pain is slight and not interfering with function and participation. In this situation, clinical assessment, diagnosis, explanation and reassurance will usually address the concerns.
Often the child or young person will already have found out that simple analgesics ( paracetamol or ibuprofen) have not helped and will be, quite rightly, unwilling to use them. Primary stabbing headache 8 is an intense focal head pain lasting 1-3 s and occurring unpredictably without any trigger or autonomic symptoms or signs. It often occurs in people with migraine without aura, at a site within their usual migraine site, typically frontally. It is too short lived and unpredictable to treat, but diagnosis and explanation do help. If frequent, indomethacin, as for paroxysmal hemicrania (see section 'paroxysmal hemicranias' within the section 'trigeminal autonimic cephalalgias'), is worth considering. New daily persistent headache 8 is usually refractory to medication. However, in general it is worth checking the doses used in case a sufficiently high dose has not been tried. In patients with primary headache, however, be sure to advise them about medication overuse headache (MOH, see box 3). 8 Use the doses in your recommended reference source, for example, in the UK the British National Formulary for Children (BNF C) 11 unless otherwise stated.
PREVENTING MEDICATION OVERUSE HEADACHE
MOH is common, especially in people with primary headaches, for example, migraine without aura or episodic tension-type headache, 8 which becomes transformed by frequent use of any single analgesic into a chronic daily headache, less intense but just as Consider the possibility of medication overuse headache (MOH) in patients developing a chronic headache, that is, on ≥15 days a month, for ≥3 months, who had previously episodic tension-type headache, migraine without aura or migraine with aura while taking the following, alone or in combination: ▸ triptans, ergot alkaloids, opiates or combination analgesics on ≥10 days a month ▸ paracetamol, aspirin or any non-steroidal antiinflammatory drug on ≥15 days a month MOH typically presents when a bad patch of migraine with or without aura has transformed into a chronic daily headache, including chronic migraine. Withdraw the suspect medication abruptly, and give advice on alternative treatments including in some cases prophylactic medication. Complete remission after withdrawal is no longer a diagnostic criterion.
upsetting as the original primary headache. It can be explained as a 'rebound' headache, in people where the pathology is in the pain pathways rather than due to tissue damage. All patients with a primary headache should be warned about this and prescriptions for analgesics should state as well as the dose and maximum dose that can be taken in 24 hours, not to use them on more than 2 (or occasionally 3) days a week.
NON-DRUG TREATMENTS AND ADVICE
A variety of physical, complementary and lifestyle interventions are available, mostly with little empirical evidence of efficacy. However, acupuncture is included in the NICE guideline for chronic tensiontype headache and as a second-line treatment for migraine prophylaxis. including healthy lifestyle habits (see box 4). We routinely encourage the use of distraction (especially for mild and moderate headaches), cold or warm compresses and balms applied to the forehead and/or temples, for example, 'Tiger Balm White', '4-Head', etc. Excess caffeine, aspartame, monosodium glutamate, nitrites, alcohol and chocolate can cause headache (and vomiting); however, the role of exclusion diets per se in childhood migraine is still unproven.
GENERAL ACUTE/RESCUE TREATMENTS Simple 'over-the-counter' analgesics, paracetamol and/ or ibuprofen are first-line treatments for symptomatic and most primary headaches, especially episodic tension-type headaches. 7 Opiate analgesia should be offered for severe symptomatic headaches where there is known tissue damage, for example, for postoperative pain, but is not recommended for primary headaches. It seems less effective and more prone to dose escalation and dependency in patients with primary headaches, with associated incapacitating sedation, constipation, nausea and itching. See tables 1-3 for most useful medicines for migraine with or without aura.
Give the child or young person a headache diary to use. 12 This will help establish their headache diagnoses and whether the current acute/rescue and prophylactic treatments are working.
MIGRAINE WITH OR WITHOUT AURA
Triptans are a class of serotonin (5-hydroxytryptamine) 1B/1D/1F receptor agonists, which exert a particular antimigraine attack effect, probably at the level of the trigeminovascular system and its connections. 5 Offer a triptan taken together with ibuprofen or paracetamol (or both) for attacks of migraine with or without aura. 7 These combinations are more effective and cost-effective than using either in isolation. 7 A nasal triptan, for example, sumatriptan or zolmitriptan will have a more rapid onset of action than oral or orodispersible formulations. The triptan can be repeated after 2 hours if required, but give the patient and parent/carer clear instructions on the maximum dose, for example, "two doses in 24 hours and on no more than two days a week". A nasal triptan may not be tolerated because of the 'taste' or, very rarely, it can produce an unpleasant 'feeling' or 'dizziness'. If this happens, it is worth trying an alternative triptan or formulation. If tolerated, a triptan should be tried for three different attacks before giving up for lack of efficacy. Three different triptans should be tried before accepting that this class of medicine is ineffective for a particular patient.
Although sumatriptan and zolmitriptan are the only triptans currently in the BNF C, 11 and only sumatriptan has marketing authorisation (a 'licence') for young people aged 12-18 years, there are no particular contraindications to triptan use in this population or younger children, for example, of primary school age. We will occasionally use triptans, in the smaller doses available, in younger children 'off-label', in accordance with the UK Royal College of Paediatrics and Child Health advice to use the best treatment available irrespective of pharmaceutical company marketing strategies, especially when no 'licensed' product of that class is available. Many prescribers avoid triptans and similar vasoconstrictor drugs in hemiplegic migraine, a particular type of migraine with aura, 8 even though a link to migrainous infarction or ischaemic arterial stroke has not been observed. 14 There is no particular contraindication to oral contraceptive use by young people with migraine without aura; however, specialist advice should be sought for those with migraine with aura. 7 Antiemetic medication is often needed early on in a migraine attack, together with specific treatment for the headache (as above), for example, cyclizine, domperidone, prochlorperazine. Metoclopramide is particularly associated with acute dystonic reactions including oculogyric crises, and is now only indicated as second-line treatment for postoperative or chemotherapy-related nausea and vomiting. We have therefore omitted metoclopramide and the paracetamol-metoclopramide combination (Paramax) from table 2. However, if a patient has previously benefitted from metoclopramide without adverse effect, it should not be withheld. Another analgesic-antiemetic combination in frequent use (Migraleve) contains codeine, which is not generally recommended for primary headaches. There are a range of formulations for different routes of administration (see box 5).
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Occasionally, vomiting and incapacitation are so severe in a migraine attack that the child or young person will need emergency department assessment and treatment with intravenous fluids for dehydration, and a parenteral triptan and a parenteral non-steroidal anti-inflammatory drug (NSAID) or paracetamol, and parenteral antiemetics.
TREATING MEDICATION OVERUSE HEADACHE
MOH (see box 3 for diagnostic criteria) is best treated by abrupt withdrawal of the likely causative analgesic or triptan. 7 Warn the patient that headaches may get worse over a couple of weeks before the chronic daily headache improves. Physical treatments and lifestyle advice (see section on non-drug treatments and advice) can help, and sometimes migraine prophylaxis will be appropriate during and following withdrawal (see section prophylactic treatment for migraine).
TRIGEMINAL AUTONOMIC CEPHALALGIAS
Although comparatively rare in children, the trigeminal autonomic cephalalgias (TACs) 8 are important to Other triptans include rizatriptan (halve the dose if on propranolol), almotriptan, eletriptan, frovatriptan, naratriptan, with less experience in children and young people Used together with NSAID or paracetamol. Some of the drugs/doses below are outwith the marketing authorisation. Always check usual reference sources/guidelines when using unfamiliar medicines.
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Max, maximum; NSAID, non-steroidal anti-inflammatory drug; tabs, tablets.
Box 5 Useful combinations
For migraine with or without aura ▸ Advise a triptan and a NSAID ▸ Sumatriptan nasal spray and ▸ Ibuprofen or ▸ Paracetamol; max 2 days a week And with severe nausea and vomiting ▸ Consider a parenteral triptan and a parenteral NSAID or rectal paracetamol or intravenous ketorolac or intravenous paracetamol and a parenteral antiemetic ▸ Sumatriptan nasal spray and ▸ Diclofenac suppository and ▸ Prochlorperazine buccal; max 2 days a week ▸ NSAID, non-steroidal anti-inflammatory drug. recognise as they are very painful and incapacitating, and their pathology and treatment is different from migraine. However, effective first-line treatment is available, so if you are unfamiliar with them do consider referring to a paediatric or adult headache clinic, depending on the patient's age and local resources, for diagnostic and treatment advice.
Cluster headache, 8 especially when lacking some of the typical features (ie, probable cluster headache), is seen more often in young people aged 12-18 years than in younger children, and may be mistaken for an epilepsy, or psychogenic non-epileptic attacks, or other medically unexplained illness behaviour. 15 High flow (12 L/min) 100% oxygen by a non-rebreathing face mask with a reservoir bag is usually very effective acutely. When indicated, home and ambulatory oxygen will need to be provided. 7 Triptans, subcutaneously or nasally can also help. 
5-11 years
Oral 500 mg increasing to 1 mg at night, max 1.5 mg/day
Tabs: 500 mg, 1.5 mg Elixir: 250 mg/5 mL Drowsiness, increased appetite, weight gain, nausea, dizziness, anxiety, aggression 12-18 years 1.5 mg increasing to 3 mg at night, max 4.5 mg/day Some of the drugs/doses below are outwith the marketing authorisation. Always check usual reference sources/guidelines when using unfamiliar medicines.
Paroxysmal hemicranias
8 is another TAC experienced rarely in children from preschool to secondary school ages, which is very effectively treated with indomethacin (combined with omeprazole, or ranitidine or similar). Response to indomethacin is so typical that it is formally a diagnostic criterion, 8 so children with some but not all the typical features should be tried with indomethacin, for example, for 2-3 weeks.
PROPHYLACTIC TREATMENT FOR MIGRAINE
Because episodic tension-type headache, migraine without aura and migraine with aura are on a continuum, 16 it is unusual to find someone with episodic tension-type headache requiring prophylactic treatment who does not also have migraine with or without aura. Similarly, chronic tension-type headaches 8 would not usually require prophylactic treatment, but if it did the diagnosis should be reviewed, thinking of a symptomatic headache (eg, idiopathic intracranial hypertension, sinusitis, etc), or more likely chronic migraine. 8 When incapacitating headaches, particularly migraine with or without aura, occur three or four times a month or more, depending on their severity and impact, offer a daily prophylactic medication. The choice will depend on preferences and comorbidities. Most drugs should be titrated up if starting low doses prove to be ineffective, and the drug should be reduced or abandoned if there are adverse effects or relatively high doses prove to be ineffective. Avoid combinations of prophylactic treatments, except during switching (see table 4 ).
Topiramate is effective for patients with chronic daily headache, for example, in adults with chronic migraine. 19 It is also a first-line prophylactic treatment for migraine with or without aura in younger children, 20 as well as in young people and adults. 7 Although recommended doses are lower than those often used for epilepsies, these patients are at no more risk of adverse effects than children with epilepsies. The risk of teratogenicity in young women is significantly less than for sodium valproate.
Other drugs with reasonable evidence of efficacy in migraine in children and young people include propranolol and gabapentin. 7 Some weaker evidence is also available for valproate, 7 flunarizine, 17 18 amitriptyline 7 and riboflavin. 7 Unfortunately, there is no good evidence for pizotifen's efficacy 7 despite being a 'licensed' and popular treatment in the UK and it certainly seems to work well for some children and young people, in the authors' experience. Moreover, as it is now off-patent, it seems unlikely that a properly powered trial will ever be funded, unless a novel formulation is developed and patented.
MENSTRUAL-RELATED MIGRAINE Some young women have predictable menstrualrelated migraine. 8 If first-line acute/rescue treatments are ineffective and/or not tolerated, consider a triptan twice or three times a day, on the days migraine attacks are expected, even if that is a few consecutive days. Good evidence for this approach exists for zolmitriptan and frovatriptan. 7 
PROPHYLACTIC TREATMENTS FOR TACS
Cluster headache and probable cluster headache in children and young people are generally best diagnosed and treated in specialist paediatric or adult headache clinics. There is good evidence to support verapamil as a prophylactic.
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Paroxysmal hemicrania responds within a few days of reaching an effective dose of indomethacin. 8 This is true for some cases not fulfilling all the diagnostic criteria, that is, probable paroxysmal hemicrania. Treatment should be combined with omeprazole or ranitidine or similar drug to reduce the risk of gastrointestinal adverse effects, particularly ulceration and
Test your knowledge
Select the best single answer: 1. Pain A. is an unpleasant sensory experience caused by tissue injury B. involves an emotional experience component as well as (A) C. includes the description of (B) but with potential or actual tissue injury D. includes the description of (B) even in the absence of potential/actual tissue injury E. is not definable, but can reliably be recognised.
Medication overuse headache
A. can happen with primary and secondary headaches B. can happen with prophylactic and acute/rescue analgesia C. can happen when acute/rescue analgesia is used on more than 14 days a month D. can happen when acute/rescue analgesia is used on more than 20 days a month E. is best treated with gradual withdrawal of the offending medication.
A triptan with a NSAID
A. is the most effective treatment for attacks of migraine with or without aura B. is recommended for new daily persistent headache and migraine without aura C. is recommended for migraine with aura in young people 16 years of age or older D. should not be used before trying at least one NSAID and one triptan on its own E. should not be used together at the same time.
The answers are after the references bleeding. It can be continued for 2-3 weeks then stopped, but will need to be reinstated promptly when the paroxysmal hemicrania relapses. The paroxysmal hemicrania may settle in months or continue for years. Relatively low maintenance doses can often work. 21 If indomethacin is not tolerated, further expert advice should be sought.
CONCLUSIONS
The management of children and young people with headache therefore depends on the correct diagnosis and differential diagnosis. This article for the Medicines Update has focussed on drug treatments. However, it is important to stress that drug treatment is not always needed, and certainly prophylactic treatment is not usually needed in migraine with or without aura, and almost never needed in tension-type headache. Acute/rescue treatments for severe and incapacitating primary headaches and for secondary headaches with tissue damage will be needed, but the correct choice depends on the precise diagnosis. Resources to help in the diagnosis and holistic management have been sign-posted.
